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Mathematics : CMT-2002
(Complex Analysis)

Faculty Code : 003
Subject Code : 1162002

1
Time : 25 / Total Marks : 70

Instructions : (1) All questions are compulsory.
(2) Each question carries equal marks.
(3) Figure on the right indicate allotted marks.

1  Answer any seven short questions. 7%x2=14

(1) Define : Stereographic projection, 7719 C,.What s its
inverse?

(2) Define : Chordal metric on C,.

(3) Is the function f:C—»>C defined by f(z)=Z
differentiable? Justify it.

(4) Define : Fixed point. If A € C,A #0, A #1 then find the fixed
points of the bilinear transformation § defined by S, = Az.

(5) Find the bilinear transformation taking, i -1, 0 - o0, —i = 0.
(6) Define with example : Branch of multi—valued function.
(7) State and prove, triangular inequality for the two complex

numbers.
n
(8) Find the radius of converges of power series, Zw_ Z—.
n=0 p1
(9) If G C isregion, f:G — C is continuous with primitive

and v,0:[a, b] > G are rectifiable such that y(a) =o(a),

and y(b) =o(b) then prove that, _[yf = IG S

(10) Prove that : If f:G — C is differentiable then it is
continuous.
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2 Attempt any two. 2x7=14
(a) State and prove : Fundamental theorem of calculus of line
integral.
(b) State and prove : Maximum Modulus Theorem.
(c) State and prove : Cauchy Goursat's Theorem.

3 Attempt followings. 2x7=14
(1) Prove : Cauchy's theorem for an open disc.
(Let aeC, R>0,f:B(a,R) > C be analytic and y be a

closed rectifiable curve in B(a, R). Then prove that, Iy /=0,

(2) Derive, the formula of stereographic projection and Chordal
metric on C

OR
3 Attempt followings. 2x7=14
(1) Let G C beopen, f:G— C be analytic,
aeG,r>0,B(a,r)c G and v:[0, 2n] - C defined by

v(t)=a+r. e Vte [0, 2t]. Then prove that,

S (w)
f(Z)_zmjy d VzeC and

‘z—a‘<r, B(a, r)—{ze(C/|Z—a|£r}.

| 3 . i 3 .
) Let f(Z)=1/(2—5—lj(z—l—a—zj(z—l—Ej(z—a—zj

and  is the polygon [0, 2, 2 +2i, 2, 0]. Find, | /-

4  Attempt any two. 2x7=14
(1) Show that, the set M ={S /S is a bilinear transformation}
is a group under composition.
(2) Prove that, it GcC and H < C are open f:G—C be
continuous, g:H —>C Dbe differentiable with

g'(x)#0;Vxe H and f(G)c H, g(f(z)) =z, Vz G then

1
is differentiable and J/ '(2) = ————: VzeG.
f 1s differentiable an ¢ (f(2))
(3) Prove that, for an analytic function f:G — C; where G be

an open connected subset of ¢ and G* = {z/zeG) then
£:G" - C defined by ()= f(Z), Vze G isanalytic.
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5  Attempt any two. 7%x2=14
(a) If y is a rectifiable curve in C, f :{y} > C is continuous and

¢ € C then prove that, IY f(2)dz = _[Y+cf(z —c)dz.

is
e

2n
(b) Prove that, J.o ds=2n,VzeC,|z|<]1.

eis
(¢) If y:[a, b] > C is a rectifiable path and f:{y} > C is

continuous then prove that,

[r

z

<] |7lldel <V ()« sup.ciy | £ ()1

(d) Evaluate : _fye ——dz; where neN and

z

v(t) =e" Yt [0, 27].
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